Abstract Physical inactivity is a known risk factor for obesity and a number of chronic diseases. Modifying the physical features of neighborhoods to provide residents with equitable and convenient access to spaces for physical activity (PA) is a promising strategy for promoting PA. Public urban recreation spaces (e.g., parks) play an important role in promoting PA and are potentially an important neighborhood element for optimizing social capital and liveability in cities. Most studies examining the effects of park availability and use on PA have focused on traditional, permanent parks. The aims of this study were to (1) document patterns of park use and park-based PA at a temporary urban pop-up park implemented in the downtown business district of Los Altos, California during July-August 2013 and MayJune 2014, (2) identify factors associated with parkbased PA in 2014, and (3) examine the effects of the 2014 pop-up park on additional outcomes of potential benefit for park users and the Los Altos community at large. Park use remained high during most hours of the day in 2013 and 2014. Although the park attracted a multigenerational group of users, children and adolescents were most likely to engage in walking or more vigorous PA at the park. Park presence was significantly associated with potentially beneficial changes in timeallocation patterns among users, including a reduction in screen-time and an increase in overall park-time and time spent outdoors. Park implementation resulted in notable use among people who would otherwise not be spending time at a park (85% of surveyed users would not be spending time at any other park if the pop-up park was not there-2014 data analysis). Our results (significantly higher odds of spending time in downtown Los Altos due to park presence) suggest that urban pop-up parks may also have broader community benefits, such as attracting people to visit downtown business districts. Pending larger, confirmatory studies, our results suggest that temporary urban pop-up parks may contribute to solving the limited access to public physical activity recreation spaces many urban residents face.
Introduction
Physical inactivity is a global pandemic [1] , with about a quarter of the world's population not meeting physical activity (PA) recommendations [2] . Physical inactivity is a risk factor for obesity, diabetes, cardiovascular disease, dementia, osteoporosis, and some types of cancer [2, 3] , and is responsible for significant economic expenditures due to decreased productivity and increased health care costs [4] . Discretionary-time has been identified as a key domain for public health PA promotion efforts due to its modifiable nature [5, 6] .
Modifying the physical features of neighborhoods to provide residents with equitable and convenient access to spaces for PA practice is a promising strategy for promoting PA [7] . The availability and use of public recreation spaces in neighborhoods (e.g., local parks) has been positively associated with discretionary-time PA among residents [8] . A recent multi-country study of 14 cities in 10 countries identified park availability as a consistently positive correlate of adult PA across all international sites [9] . In addition, well-kept, safe, and accessible parks are an ideal setting for urban residents to spend time outdoors [10] , a behavior that has been directly associated with psychological wellbeing and low risk of vitamin D deficiency across the age range [11] [12] [13] . Parks also provide facilities for play, an essential activity for adequate mental and motor development in children [12, 14] . Finally, parks can serve as a setting for social interaction, a core aspect of social capital, and thus have the potential to positively influence the quality of life of individuals and improve livability in cities [10, 15, 16] .
The scientific literature has focused primarily on traditional, permanent parks, with little information known about patterns of park use and park-based PA in temporary, urban pop-up parks. Tactical urbanism refers to the use of low-cost, fast, temporary changes to the built environment to Bmake a small part of a city more enjoyable^and to show residents and decision makers potential improvements to liveability should these changes be permanently adopted [17] . Tactical urbanists define pop-up parks as the Btemporary or permanent transformation of underutilized [urban] spaces into community gathering areas through beautification.^ [17] A common theme in the emerging topic of pop-up parks is the recovery of public spaces otherwise restricted for motor vehicle use (e.g., streets) [17] . By design, pop-up parks exist in urban areas where a traditional park would seldom be located, such as abandoned or unused land parcels, districts with high land-use mix and foot traffic (e.g., central business districts, entertainment districts), or places with an assigned land-use outside of the realm of nature, public space, or recreation (e.g., parking lots) [18] . Pop-up parks are usually small, ranging in size from a single parking space to a couple of street blocks [18] . The coexistence of an esthetically pleasing, small park with urban features typical of a central business district (e.g., retail shops, restaurants, street intersections, office buildings, pedestrian and car traffic) makes urban popup parks a unique setting for discretionary-time PA.
The purpose of this study was to document patterns of park use and levels and correlates of park-based PA at a temporary pop-up park implemented in Los Altos, California during July-August 2013 and MayJune 2014. We also examined the effects of the pop-up park on additional potentially beneficial outcomes for park users and the Los Altos community at large.
Methods

Study Design
This study used a serial cross-sectional research design to assess patterns of park use and park-based PA at a temporary urban pop-up park during 2013 (6 weeks, July-August) and 2014 (3.5 weeks, May-June).
Study Setting: Los Altos, California Los Altos is a city of 30,671 residents in the San Francisco Bay Area [19] . Average household income was $158,444 in 2014 (medium-high, relative to the San Francisco Bay Area) [20] . The majority of residents are white (68%), followed by Asian (24%), mixed race (4%), Latino (4%), and Black (<1%) [19] . The city has nine permanent parks located in predominantly residential neighborhoods. Most of the city's retail outlets, restaurants, bars, coffee shops, and services are located in the downtown central business district, which is composed of 24 city blocks.
State Street Green: A Natural Intervention A main street block in the downtown central business district was closed to motor vehicle use due to construction occurring at one of its main access points in summer 2013. The City of Los Altos and a private investment group partnered to install a pop-up park (State Street Green) on the closed street segment (Fig. 1) . Further street closures due to construction on the same street segment resulted in the re-installation of the temporary pop-up park in late spring 2014.
The park consisted of two main sections: a green space and a skate park. The green space occupied three quarters of the total park area (8200 ft 2 ). The street surface was covered with artificial grass and had movable lounge chairs, tables, and umbrellas for shade. As park users were able to move the furniture, the green space provided opportunities for children and adolescents to play and for adults to participate in organized activities (e.g., yoga). The skate park covered about a fourth of the total park area and included a small half pipeline and other ramps. Additional park features included a bicycle parking rack and chalk and magnet boards. The park was advertised through the local newspaper. In addition, many residents likely learned about the park by driving, biking, or walking through the downtown central business district and through word of mouth.
Measures
Systematic Observations of Park Use
Overall park use and proportion of active park users were measured using the System for Observing Play and Recreation in Communities (SOPARC). SOPARC is a widely accepted direct observation instrument to measure PA and user characteristics (sex, age group, and race/ethnicity) in community settings (e.g., parks) [21, 22] . SOPARC utilizes momentary time-sampling approaches to document park use throughout the day [22, 23] . The two main sections of the park (the green space and skate park) were designated as target areas for observation. Each target area was divided into sub-target areas when needed to ensure the accurate measurement of PA and user characteristics. The validity and reliability of the SOPARC to objectively measure PA and user characteristics in community settings has been reported elsewhere [22] .
Raters were trained in SOPARC data collection by study authors (D.S. and J.B.) with experience using the SOPARC and other direct observation instruments. Rater training consisted of a 1-day in-class session, using presentations and the online SOPARC videos, and a series of field-based practice sessions over the course of 1 week. Raters had high inter-rater reliability for total number of park users (ICCs > 0.90) and number of park users by sex, age group, and race/ethnicity (ICCs > 0.80).
As counters were not available for data collection, raters tracked park user characteristics when conducting a target area scan, keeping their focus on the target area during the observation. Raters then entered data onto SOPARC observation forms after the target area observation scan was complete. To allow for accurate counts and observation of user's characteristics, the two main target areas (green space and skate park) were subdivided into smaller sub-target areas when the park was too crowded. Other researchers have successfully used this approach when counters are unavailable [24] . For each data collection period (2013 and 2014), SOPARC observations were conducted on two randomly selected weekdays, and one Saturday and one Sunday during a randomly selected week. SOPARC observations were conducted every hour from 7 AM to 8 PM on each observation day. The SOPARC target area coding form was used in 2013 (year 1), providing an independent count of female and male park users. The SOPARC path coding form was used in 2014 (year 2), providing information on each park user's sex, age group, race/ethnicity, and activity level. Others have successfully employed similar approaches for the purpose of linking momentary assessments of PA with detailed sociodemographic characteristics of observed park users [21, 25] .
Park use was determined for each observation period by summing the number of park users observed. The number of physically active users per observation period was determined by summing the number of park users engaged in SOPARC walking and greater intensity activities.
Intercept Surveys of Park Use
Data collectors also were trained to administer intercept surveys to park users from 7 AM to 8 PM on SOPARC observation days. Park users were defined as anyone located on the green space or skate park at the time of data collection. Intercept surveys were administered to child, adolescent, and adult park users. Surveys were interviewer-administered in English, with data collection taking place between hourly SOPARC observations. Data collectors approached child and adolescent park users only if an adult accompanied the child or adolescent. Data collectors obtained verbal consent from a parent/guardian and verbal assent from the child/adolescent when administering intercept surveys to children and adolescents. Data collectors obtained verbal consent from adults when administering an intercept survey to an adult. The study protocol and consent process was determined to be appropriate by the Institutional Review Board at Stanford University. Protected health information and personally identifiable information was not collected in this study.
Frequency and duration of park use were derived from the following intercept-survey items: BSince its opening, how many times have you been to the park? Make sure to include today's visit in your response^(frequency) and BHow much time will you spend at the park today? Include the total time since you arrived until you plan to leave^(duration). Minutes per week of pop-up park use were derived from these intercept-survey items.
Alternate activities in which park users would have engaged in if the park was not present was determined from the following survey item: BWhat would you be doing at this time of the day if the pop-up park wasn't here?^Each open-ended response was coded into a series of non-exclusive, dichotomous (yes/no) categories: screen-time (television viewing or computer use) versus non screen-time, spending time in a park versus spending time elsewhere, spending time in downtown Los Altos versus spending time elsewhere, and outdoor time versus indoor time. Data collectors recorded the respondent's sex, age group (child, adolescent, adult, older adult), and race/ethnicity (white, Black, Latino, Asian, other), based on direct observation.
Analysis Descriptive Statistics: 2013 and 2014 Data
Descriptive statistics were used to summarize SOPARC data collected in 2013 and 2014. Total number of park users and number of park users by sex were determined for each 4-day observation period. Number and percent of park users by age group, race/ethnicity, park target area (green space vs. skate park), type of day (weekend vs. weekday), and activity level [sedentary, walking, and vigorous activity, defined as any activity more intensive than walking (per SOPARC's scoring protocol)] were calculated. The average number of total and physically active park users and their distribution by age group were calculated by time of day.
Regression Analyses: 2014 Data SOPARC data were used to identify sociodemographic and contextual factors associated with moderate-tovigorous intensity PA among users. Only 2014 data were used for this analysis as they were collected using the SOPARC Path form, which was used to document each park user's sex, age group, race/ethnicity, and activity level. Unadjusted (bivariate) and adjusted (multivariate) logistic regression models were fit to estimate the association of sex, age, race/ethnicity, type of day (weekend vs. weekday), and park target area (green space vs. skate park) with engagement in walking or vigorous activities at the park.
Survey-based 2014 data were used to estimate the effect of park availability on the odds of spending ≥30 min per week on alternate activities of interest (spending time in downtown Los Altos, spending time outdoors, spending time at a park, and spending time in front of a screen). First, the prevalence of each alternate activity category was determined. Next, we calculated minutes per week spent at the park using reported frequencies and duration of park use, and assigned those values to the alternate activities being substituted by park use. Multivariate logistic regression models were fit to estimate the effect of pop-up park availability (independent variable) on spending ≥30 min per week on each alternate activity of interest (dependent variables). All models were adjusted for the effects of sex, age group, and race/ethnicity. Because the survey item assessing frequency of pop-up park use was only available in the 2014 survey, only year 2 survey data were used. Statistical analyses were performed using SAS, version 9.3. Statistical significance was defined as p <0.05.
Results
Characterization of Pop-Up Park use in 2013 and 2014
Number of park users by year, sociodemographic, and contextual characteristics are presented in Table 1 (Fig. 2) . In contrast, mean number of park users was lowest during the early mornings (7 AM to 9 AM), with 1 to 18 users per hour. Finally, park use was relatively constant between 10 AM and 5 PM, with 29 to 46 park users per hour. The 7 AM time period (proportion active, 100%) had the highest proportion of physically active users; however, the small number of total park users at that time (4 people per hour) reduces the meaningfulness of this observation. The 11 AM (proportion active, 38%), 7 PM (proportion active, 42%), and 8 PM (proportion active, 40%) time periods had the next highest proportions of physically active users. These time periods correspond to times of the day with higher proportions of child and adolescent park users (Fig. 2) . In contrast, 8 AM (proportion active, 19%) and 4 PM (proportion active, 16%) had the lowest proportion of active users. In general, higher total number of park users and a higher proportion of child park users yielded higher proportions of active park users. Unadjusted and adjusted logistic regression analysis to identify sociodemographic and contextual correlates of walking or more intensive PA at the park using 2014 data are presented in Table 2 . Results from the fully adjusted models show that being male [vs. female; odds ratio (OR) = 1.2; 95% confidence interval (CI) = 1.0, 1.5], a child or adolescent (vs. adult; child-OR = 3.7; 95% CI = 3.0, 4.6; adolescent-OR = 1.5; 95% CI = 1.1, 2.0), and a skate park user (vs. green space user; OR = 3.1, 95% CI = 2.3, 4.2) were independently and positively associated with being a physically active pop-up park user (vs. being a sedentary park user). Meanwhile, being a weekend user (vs. a weekday user) was inversely associated with the odds of being physically active at the park (OR = 0.4, 95% CI = 0.3, 0.5). Race/ethnicity was not a significant correlate of PA at the park.
Association of Park Availability with Time Spent in Alternate Activities in 2014
The 2014 intercept-survey sample size was 147 users, with a response rate of 97.4%. Of intercept-survey responders, 62.3% were female, 61.9% were adults, 12.9% were older adults, 19.1% were adolescents, and 6.1% were children. The majority of survey respondents were white (74.5%), followed by Asian (18.6%). Total park use may not be equal across demographic, context, and physical activity characteristics due to the momentary time sampling approaches used in this study
The majority (58.5%) of park users who completed the survey reported that if the park were not available, they would not be in downtown Los Altos at the time of survey administration. In addition, 32.7% of park users reported they would be spending time at an indoor location, 64.6% reported they would be spending time in front of a screen (watching television, at the movies, using a computer or tablet, or playing videogames), while 15.0% reported they would be at another park. These percentages do not sum to 100% as the analytic categories were not mutually exclusive. Rather, each respondent's alternate activities were re-coded as dichotomous categories for statistical analysis: being in downtown Los Altos versus being elsewhere, being outdoors versus being indoors, being at a park versus being elsewhere, and spending time in front of a screen versus not spending time in front of a screen.
The results of the adjusted logistic regression models to estimate the effect of pop-up park availability on time spent in alternate activities are shown in Table 3 . Pop-up park availability in 2014 was significantly and positively associated with the odds of spending ≥30 min per week in downtown Los Altos (OR = 1.5; 95% CI = 1.2, 2.0), outdoors (OR = 2.0; 95% CI = 1.5, 2.8), and at a park (OR = 1.6; 95% CI = 1.2, 2.0). Meanwhile, pop-up park availability was inversely associated with the odds of spending ≥30 min per week in front of a screen (OR = 0.2; 95% CI = 0.1, 0.5).
Discussion
To our knowledge, this is the first study to examine patterns of temporary, urban pop-up park use. Our results indicate that the implementation of a pop-up park in the heart of a downtown shopping district in a small urban city resulted in notable use among people who would otherwise not be spending time at a park (85% of surveyed users reported that they would not be spending time at any other park if the pop-up park was not there). Throughout both implementation periods, park use remained high during most hours of the day. Although the park attracted a multigenerational group of users, children and adolescents were most likely to engage in walking or more vigorous PA at the park. An important contribution of this study was the exploration of Park use appeared to be greater at this small, urban temporary park (0.2 acres; 442-529 users/day) than in larger (>8 acres) traditional parks [23, 26] . Children were the most active park users in this study. This finding is consistent with results from studies examining use in traditional, larger permanent parks [21, 26] , and a study that identified access to small pocket parks as being conducive to increased levels of moderate to vigorous PA among children [27] .
A substantial increase was observed in the proportion of active adolescents from 2013 to 2014. One potential explanation is the wider range of open skate park hours during this second year of pop-up park implementation. Our results showed that skate park users (mostly children and adolescents) had higher odds of being active than green space users. This finding underscores the All logistic regression models are adjusted for the effect of sex, age, and race/ethnicity *p < 0.05 a Includes reporting watching television, movies, using a computer or tablet, and playing videogames importance of certain park features for promoting PA among youth [28] [29] [30] . Other cities considering the implementation of pop-up parks and aiming to attract youth should consider implementing similar targeted design strategies. In addition to targeted design strategies, it has been suggested that Bplace activation^(the provision of organized activities in public places) could help enhance active park use [31] . Several structured, organized activities were offered at the park at different time points, mainly during the first year of implementation, and most targeting young children (e.g., directed play, storytelling). Meanwhile, fewer structured activities were offered during the second implementation period (2014). The substantial increase observed in the proportion of active users from 2013 to 2014 (12% increase, χ 2 = 65.7, p ≤ 0.0001) suggests that structured activities may not be essential for maximizing active use of popup parks. This may be due to the small size of the park in this study, which lends itself better to free play among young children than to crowded organized events. It is also possible that the lack of child-focused, structured activities at the green space during 2014 contributed to greater use by adolescents. However, the provision of well-targeted structured activities may be important to attract other population subgroups (e.g., older adults, racial/ethnic minorities), as well as enhance community interaction and social cohesion in urban centers [32, 33] . The availability of structured activities has been reported as an important feature for park use and park-based PA in a nationally representative study of parks in the USA [26] . Place activation has also been identified as critical in other natural interventions involving urban space transformations for PA promotion. For example, the Ciclovia Recreativa program in Bogotá, Colombia, involves closing major city streets every Sunday to motor vehicles, and encourages walking, bicycling, and organized recreational activities in their place [34, 35] . A recent study from Bogotá, Colombia, reported that parks and plazas without Bplace activation^had lower attendance than their Bplace-activated^counter-parts [36] . Future studies should examine the effects of targeted place activation on increasing active pop-up park use among specific population subgroups.
Unexpectedly, weekday park users were more likely to be physically active at the pop-up park than weekend users. This is in contrast to a previous study examining park use in larger permanent parks in the nearby city of San Francisco, California, where no significant differences were observed between park-based PA on weekdays versus weekends [37] . An investigation in the UK also reported greater park-based PA during weekends among children when permanent parks were studied [38] . The present study's 2013 temporary park was implemented during July-August; hence, children and adolescents (the most active pop-up park users) were in their school summer vacation period and could spend weekdays at the park. Of note, however, is that when the temporary park was implemented in May-June 2014, children and adolescents were still in school, and high levels of park-based PA were still observed among youth. Given that our statistical models (Table 2) were adjusted for age group, this potential interpretation can thus be discarded as the driving factor underlying the relation between type of day (weekday vs. weekend) and park-based PA. Further research is needed to elucidate this finding.
The results indicate that the presence of a temporary park in the heart of the downtown shopping district was associated with potentially beneficial changes in timeallocation patterns among users, including a significant reduction in screen-time and a significant increase in overall park-time. Our exploratory analysis examining the effect of park availability on park users' timeallocation patterns also suggests that the presence of public recreation spaces in urban settings may have benefits beyond health behaviors. Our results (a higher odds of spending time downtown, with 58% of park users reporting they would not be in the central business district if the park were not there) indicate that urban, temporary parks may have potential to become important contributors in the revitalization of downtown central business districts. While others have examined similar societal benefits in traditional and small-scale natural parks [39] [40] [41] , we believe this study is the first to explore these types of outcomes in temporary, urban, pop-up parks.
This study has limitations that should be acknowledged. The cross-sectional design precluded determinations of causality. The results may not be generalizable to other pop-up parks with varying geographic and arealevel socioeconomic characteristics; the park in this study was located in a small and affluent community in the San Francisco Bay Area. Further, the present study measured PA patterns and administered intercept surveys only among park users. Future studies should consider utilizing a representative sample of residents from the park's surrounding community to determine differences in PA levels between users and non-users. The use of the SOPARC path coding form in 2014 and the SOPARC target area observation form in 2013 may limit the comparability of our results with previous studies [42] . As others have done, we opted for this change in 2014 to allow for individual-level analysis of factors associated with park-based PA [24, 25] . On the other hand, the flexibility of SOPARC for adaptation to different study needs has been highlighted as a strength [43] . Data in 2013 and 2014 were collected in different months. While weather conditions were fairly stable in Los Altos, CA, during both years and across both time periods [44] , as is typical of this region of California, other aspects such as youth sports seasons and school vacation periods may have had unknown effects on park use. Our analysis examining the effects of the pop-up park on the time allocated to alternate activities should be considered exploratory, as several factors were not controlled for in the analysis. In particular, we were not able to adjust for variations in daily patterns of activity outside of the park-use period. In addition, although we based the intercept survey on a previously validated instrument [45] , the item used to assess what park users would be doing if the park were not present has not been tested for validity or reliability. Further, weekly minutes of park use were estimated assuming the same duration for each reported park visit (frequency) as the reported duration on the survey administration day. Larger, prospective studies using activity diaries to account for total daily time-allocation patterns are warranted to confirm our findings.
This study also has several strengths. It is, to our knowledge, the first to examine patterns of total park use and PA at a temporary, urban pop-up park. This study also used a mixed-methods approach that combined objective and self-report measures to characterize park use. In addition, direct observations of park use occurred every hour from 7 AM to 8 PM, which is greater than the typical three to four daily momentary samples done in other studies [25, 46] . This high frequency observation protocol provided a detailed and accurate representation of park use. Further, we had a very high intercept-survey response rate (97.4%). Finally, examining of the effects of park availability on co-benefits beyond health behaviors, including time spent in the downtown central business district, may provide useful information for policy makers, urban planners, and local businesses and residents with respect to the potential contributions beyond health-related outcomes of small, temporary urban parks. The potential role of urban popup parks in building social capital and increasing foot traffic in downtown central business districts warrants further study.
Pending larger, confirmatory studies, our results suggest that the creation of temporary urban pop-up parks may be beneficial for small communities such as downtown Los Altos, CA. Pop-up parks show promise of being a relatively easy, inexpensive, and potentially scalable solution to the limited access of public recreation spaces for PA that many urban residents face. Permanent urban transformations typically are costly and require several years for full implementation. However, pop-up parks challenge the notion that urban spaces are permanent in nature-the same space that is a street block for motor vehicles to drive through one day can easily become a vibrant urban park the following day, where children and adolescents can be physically active while adults connect with each other. Such Bnatural interventions^deserve further study [47, 48] , given their potential for providing additional avenues for promoting PA as well as social capital and quality of life in urban settings.
